Introduction
Now-a-days Bangla Alphabetic Characters are represented using dotmatrics system [1, 2] where a large number of dots are to be manipulated. On the other hand for English Alphanumeric LED displays are available in three common formats [1] . For displaying only numbers and hexadecimal letters, simple 7-segment displays such as that shown in [1] are used. To display numbers and the entire alphabetic, 18-segments displays such as that shown in [1] or 5×7 dotmatrix displays such as that shown in [1] can be used. 11-segment display for Bangla and English numerals [3, 4] , 12-segment for Bangla, English, and Arabic numerals, 9-segment for only English and Arabic digits [3] , 9-segment [5] and 10-segment [6, 7, 8] for Bangla digits and 16-segments for multilingual [9] are already proposed. Since, Bangla Alphabetic characters are represented using dot metrics as a result the cost of the display unit increases due to storage space, a large number of dots, power loss, and design complexity. But recently very few researchers address the point to represent Bangla Alphabetic characters using segmented display unit [10, 11, 12, 13] . Still there is no standard segmented display unit for Bangla Alphabetic characters. Moreover, to present the proposed 26-segmented display system is the most perfect and effective among all other display models [10, 11, 12, 13] in terms of display quality, power loss, and design complexity. In this proposed 26-segment display system, we have to manipulate only 26 segments, which saves considerable amount of money or storage space [14] . In this display unit segments don't intersect each other. It is easy to implement for any display unit.
Previous Proposed Segment Display Models For Bangla Characters
A.K.M. Najmul Islam et. al. proposed 17-segment display unit [10] for Bangla vowels. In Figure 1(a) shows the 17-segment display unit and Figure 1 (b) shows its character sets. From its character sets it is observed that vowel F is not clear enough. The quality of appearance is not good enough for all characters except A, Av, D, and E characters. Drawbacks of 17-segment for Bangla vowels are that the characters are not clear enough and the quality of characters is not good enough. So, 14-segment display system for Bangla vowels cannot be accepted a standard in the display system because, here, the proposed vowels are asymmetrical, and dissimilar and are, rather, not familiar to the users. The proposed alphabets are, also, not identical to corresponding Bangla ones.
This 14-segment model is not full, rather partial, as it is lacking in Bangla consonants and digits.
(a) Figure 2 : (a) 14-segment display for Bangla Vowels (b) Character Sets for 14-segment display for Bangla Vowels Samiran Mahmud et. al. proposed 31-segment display model [12] for Bangla characters. In Figure 3 (a) shows the 31-segment display unit and Figure 3 (b) shows its character sets. The proposers claim that this display system has been proposed for Bangla characters, both digits and alphabets. But, here, we find 28 consonants and 6 digits only. Hence, it lacks 11 consonants and 4 digits. So, it does not cover all the Bangla alphabets and digits.
Many of the proposed characters are dissimilar to the original Bangla characters, such as P, c, f, T, U, and V. These are not also familiar to the users. 
26-segment Display
We have discovered a grid structure consisting of 26 segments (shown in Figure 5 ). All Bangla characters vowel and consonants can be characterized by using this grid structure. As there can be at least vowels (12) and consonants (39) and some special symbols to be displayed, 6-bits input are used to represent each character. After analyzing which segments will be activated for which character, appropriate logic function and circuits have been derived in order to display each Bangla character.
(b) 
Characterization for Bangla Characters By using Segments
In Table 4 .1 we represent all the Bangla alphabetic characters by using our proposed 26-segment display. From the table we summarized Table 4 .2 that represents the active segments of corresponding Bangla alphabetic characters.
By using 7-segment display all the English digits (0-9) can be displayed and by using 18-segment Alphanumeric Character of English can be displayed. But there is no display system for Bangla. In our proposed display system, all Bangla Alphabetic characters can be represented by using some or all the 26-segments a, b, c, d, e, f, g, h, i, j, k, l, m, n, o, p, q, r, s, t, u, v, w, x, y, z which are non-overlapping. The structure of non-overlapping segments is shown in figure 5 .
To represent Bangla alphabetic characters the following segments are activated for respective digits from our proposed 26-segment display:
F is represented by (h,i,k,n,r,s,t,u,x) G is represented by (c,f,i,n,q,r,s)
H is represented by (c,f,i,n,q,r,s,t,y) I is represented by (b,f,i,j,k,l)
J is represented by (b,f,i,j,k,l,p,t,y) 9 is represented by (i,j,p,t,y)
K is represented by (a,k,n,p,r,s,t,w) L is represented by (h,i,k,n,r,s,t)
M is represented by (j,q,s,t) N is represented by (a,h,k,n,r,s,t)
S is represented by (a,k,n,p,r,s,t,u,x) T is represented by (c,f,i,n,q,r,s,v,w)
U is represented by (a,d,e,f,k,y) V is represented by (a,k,n,p,r,s,t,y)
_ is represented by (i,j,k,n,r,s,t) ` is represented by (a,d,e,f,k,r)
a is represented by (h,i,k,n,p,r,s,t) b is represented by (a,m,n,r,s,t)
c is represented by (j,p,q,s,t) d is represented by (a,j,k,n,r,s,v)
e is represented by (a,k,n,p,r,s,t) f is represented by (a,b,f,h,i,k)
g is represented by (a,h,k,m,n,r,s,t) h is represented by (a,j,k,n,r,s,t)
i is represented by (a,k,m,n,p,r,s,t) j is represented by (a,m,n,r,u,x) k is represented by (g,i,q,s,t,z) l is represented by (a,
u is represented by (c,f,i,k,p) 
Boolean Function for Bangla Alphabetic Characters
From the Truth Table 1 By using K-map or simulation software the above Boolean functions will be minimized and obtained the minimized logic circuits for Bangla Alphabetic Characters.
A Comparative Study on Different Segmented Display Units
Different segmented display units are compared based on display quality, number of characters to be displayed, number of segments, and average active segments. Display quality is considered as main criterion because it plays vital role for acceptability of the display unit in society. Maximum numbers of characters to be displayed, number of segments and average active segments per character are influenced by the cost and effectiveness of the display unit. In order to calculate the average active segments for a display model, divide total number of segments for the entire set of characters by total number of characters. For display quality, the entire set of characters of a display model compared with the standard Bangla fonts such as SutonnyMJ , RuposhreeMJ, DhanshirhirhiMJ, and RinkiyMJ. 17-segment and 14-segment display units only provide the vowels of Bangla Alphabets, so the character sets of those models only compared with vowels of standard Bangla fonts. The appearances of some characters are near to the actual shape and some other stay below the marks [shown in Table 5 .1 at a glance. 
Conclusion
In this paper, it has been shown how to activate different segment to have a successful display of all of the Bangla Alphabetic characters through our proposed 26-segment display system. Considering all factors, it is suggested that 26-segment display model is superior, in all respect, to four other models. To the best of our knowledge, this is the first proposed display system for Bangla Alphabetic characters both of vowels and consonants. From now on the proposed design may be frequently used rather than dot matrices to represent Bangla alphabetic characters which is more efficient, consumes less storage and more cost effective.
